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(54) LIQUID CRYSTAL DRIVING DEVICE 

(57)Abstract: 

PURPOSE: To obtain good picture quality and to reduce power 
consumption when degradation of liquid crystal is prevented by 
alternating current driving. 

CONSTITUTION: Interlaced scanning is performed in odd lines G1 ? 
G3 of a first frame by a gate driver as shown in fig. (a) f and display 
data of 'H' and 'L' are supplied from a drain driver for each line. 
Interlaced scanning is performed in even lines G2, G4 of the first 
frame as shown in fig. (b), and 'L' and 'H' to which polarity of display 
data from a drain driver is reversed are supplied. Next, interlaced 
scanning is performed in odd lines G1, G3 of the second frame as 
shown in fig. (c), and display data of 'L f and 'H' to which polarity of 
display data from a drain driver is not reversed are supplied. 
Interlaced scanning is performed in even lines G2, G4 of the second 
frame as shown in fig. (d), and V and 'H' to which polarity of display 
data from a drain driver is reversed are supplied. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more scan lines and two or more data lines are arranged in the rectangular 
direction at a liquid crystal display panel. A pixel is formed in each crossover location of Rhine of 
the both sides in the shape of a matrix. In the liquid crystal driving gear which supplies a scan 
signal to said two or more scan lines in predetermined sequence, considers as a selection 
condition, supplies a status signal to each pixel on the scan line of the selection condition 
through said data line, and drives liquid crystal The scan side driving means which repeats and 
scans all scan lines whilei performing interlaced scanning which carries out the scan drive of said 
two or more scan lines at every number of fixeds number of line, A status signal exchange means 
to replace the transfer sequence of the status signal supplied to said data line according to the 
sequence of interlaced scanning of said scan side driving means. The liquid crystal driving gear 
characterized by having the signal side driving means which doubles with the timing of said 
interlaced scanning the status signal which replaced the transfer sequence with said status 
signal exchange means, is made to reverse a polarity for every predetermined period, and 
supplies the status signal to said each data line. 

[Claim 2] Said signal side driving means is a liquid crystal driving gear according to claim 1 
characterized by reversing the polarity of the status signal supplied to said each data line for 
every predetermined period according to the timing of interlaced scanning of said scan side 
driving means, respectively while making every number of fixeds number of line reverse a polarity 
and supplying the status signal which replaced the transfer sequence to it to said two or more 
data lines with said status signal exchange means. 

[Claim 3] Said scan side driving means goes interlaced scanning of two or more of said scan 
lines every other, repeats odd lines and even lines by turns, and scans them. Said signal side 
driving means While reversing a polarity every other to said two or more data lines and supplying 
the status signal which replaced the transfer sequence with said status signal exchange means 
The time of changing from an odd-line scan period by said scan side driving means at an even- 
line scan period, Or from an even-line scan period, at which [ at the time of changing at an odd 
line scan period ] time, reverse the polarity of each status signal supplied to said each data line, 
and it supplies. The liquid crystal driving gear according to claim 2 characterized by carrying out 
the alternating current drive of the liquid crystal of each pixel formed in said liquid crystal display 
panel in the shape of a matrix. 

[Claim 4] Said signal side driving means is a liquid crystal driving gear according to claim 3 
characterized by reversing a polarity for the status signal supplied into one frame in said odd- 
line scan period and said even-line scan period while carrying out image display of the status 
signal which constitutes one frame using the odd-line scan period and even-line scan period by 
said scan side driving means. 

[Claim 5] Said signal side driving means is a liquid crystal driving gear according to claim 4 
characterized by not performing polarity reversals in inter-frame [ which adjoins the status signal 
supplied into one frame while reversing a polarity between said odd line scan periods and said 
even line scan periods ]. 

[Claim 6] Said status signal exchange means is a liquid crystal driving gear according to claim 1 
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characterized by having the frame memory which memorizes the status signal for one frame, and 
the control circuit which reads the status signal for every scan line according to scan sequence 
out of the status signal for one frame memorized by said frame memory. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal driving gear which carries out 
the alternating current drive of the liquid crystal display panel by which the pixel was arranged in 
the shape of a matrix at a detail about a liquid crystal driving gear. 
[0002] 

[Description of the Prior Art] Conventionally, generally the liquid crystal driving gear is equipped 
with the liquid crystal display panel (LCD), the drive circuit which drives this liquid crystal display 
panel, a power circuit, a control circuit, etc., and the driver voltage of two or more electrical- 
potential-difference values is supplied to that drive circuit from a power circuit. 
[0003] And when driving and carrying out the display control of the liquid crystal, the orientation 
of a liquid crystal molecule is controlled by the electric field generated by impressing a 
predetermined electrical potential difference to the liquid crystal of each pixel of a liquid crystal 
display panel, and it is carrying out by changing an optical property for every pixel. 
[0004] Generally on the occasion of the above-mentioned liquid crystal drive, it is necessary to 
carry out an alternating current drive. This is for preventing that baking arises on the orientation 
film prepared in the substrate opposed face of a liquid crystal display panel, or degradation of 
liquid crystal or destruction of liquid crystal arises, when long duration electric field join only 
single direction to liquid crystal. 

[0005] Drawin g 5 is drawing showing the liquid crystal display panel 1 of the dot matrix which 
consisted of pixels of 4x4 dots. The data line D1 which supplies a status signal to the switching 
element for every pixel of each scan line of 11-14, 21-24, 31-34, and 41-44 shown in drawin g_5 , 
D2, D3, and D4 A scan line G1, G2, G3, and G4 It connects, respectively. 

[0006] Drawin g 6 is drawing showing the drive wave of the frame reversal drive method which 
reverses the polarity of a status signal in each frame unit by the liquid crystal display panel 1 of 
drawing 5 , and drawin g 7 is drawing showing the polarity-reversals situation on the liquid crystal 
display panel in the frame reversal drive method of drawing 6 . 

[0007] First, it is a scan line G1, G2, G3, and G4 for driving an one-frame (screen) eye, as shown 
in drawin g 6 . While scanning one line at a time sequentially a data line D1, D2, D3, and D4 from - 
- each status signal of the pixels 11-14 on each scan line, 21-24, 31-34, and 41-44 is supplied 
with the electrical-potential-difference polarity (VLCH) by the side of high level (henceforth 
"H"). 

[0008] Moreover, it is a scan line G1, G2, G3, and G4 the same, when driving the following frame 
[ 2nd ]. While scanning one line at a time sequentially a data line D1, D2, and D3 and D4 from 
each status signal of the pixels 11-14 on each scan line, 21-24, 31-34, and 41-44 is supplied 
with the electrical-potential-difference polarity (VLCL) by the side of a low level (henceforth 
"L"). 

[0009] Thus, in order for a frame reversal drive method to reverse the polarity of the status 
signal supplied to each pixel per frame, as shown in drawin g 7 (a) and (b), the odd frame to which 
the status signal of "H" is supplied, and even frames to which the status signal of "L" is 
supplied are repeated by turns. 
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[0010] As alternating current tirive methods other than the above, moreover, drawin g 8 It is 
drawing showing the data line reversal drive method which reverses a polarity per frame while 
giving the status signal of reversed polarity in the adjoining data line unit. Drawing 9 It is drawing 
showing the scan line reversal drive method which performs polarity reversals per frame while 
giving the status signal of reversed polarity in the adjoining scan line unit. Drawing 10 It is 
drawing showing the drive wave of the bit-flipping drive method which reverses the polarity of a 
status signal in each pixel unit by the liquid crystal display panel 1 of drawing 5 . Drawing 1 1 It is 
drawing showing the polarity-reversals situation on the liquid crystal display panel in the bit- 
flipping drive method of d raw ing 10 , and drawin g 1 2 is drawing showing comparison results in 
each conventional alternating current drive method from drawing 6 to drawin g 1 1 , such as image 
quality and power consumption. 

[001 1] A flicker stops being conspicuous and image quality of image quality of the liquid crystal 
display image obtained by each above-mentioned alternating current drive method improves as 
the field which performs polarity reversals becomes small with a frame unit, a field unit, the 
Rhine unit, and a pixel unit, and as a reversal frequency becomes high. 
[0012] Furthermore, since the count of charge and discharge of power consumption in a 
predetermined alternating current drive method on each Rhine increases as the frequency of 
polarity reversals and the frequency of the polarity reversals especially in each data line become 
high, power consumption will increase. 

[0013] When this is seen by drawing 12 , the image quality of a display image is Y to which a 
flicker tends to be conspicuous and image quality worsens since polarity reversals are repeated 
per frame in the case of a frame reversal drive method. However, in the case of a data line 
reversal drive method or a scan line reversal drive method, it is "O" from which a flicker cannot 
be conspicuous easily since reversal data are mixed per Rhine all over a screen in order for a 
status signal to serve as reversed polarity per a data line or scan line and to be reversed as 
shown in drawing 8 and drawing 9 , and extent of image quality becomes good. Furthermore, in 
the case of a bit-flipping drive method, it is "O" in which the data which consist of a different 
polarity all over a screen since the status signal supplied to the adjoining pixel serves as 
reversed polarity and this is reversed as shown in drawin g 1 0 and drawing 1 1 are mixed further, 
and a flicker is hardly conspicuous and from which very good image quality is acquired. 
[0014] On the other hand, if it sees from a viewpoint of power consumption in drawin g 12 , a 
frame reversal drive method and a data line reversal drive method are [ capacity / of a pixel / 
capacity / of Cg and a data line ] VLCL about the driver voltage of VLCH and a low level in CL 
and high-level driver voltage. If it carries out, it can express with following the (1) type. 
[0015] 

{CL+Cgx (scan line number of stages)} x(data line number of stages) x(VLCH-VLCL) 2x (frame 
frequency) (1) 

Moreover, the power consumption of a scan line reversal drive method and a bit-flipping drive 

method can be expressed with following the (2) type. 

[0016] 

{CL x(scan line number of stages -1)+Cgx (scan line number of stages)} x(data line number of 
stages) x(VLCH-VLCL) 2x (frame frequency) (2) 

In addition, the above-mentioned formula is in an all-points LGT condition, and leakage current is 
the case where there shall be nothing. And the above-mentioned (2) formula and (1) type are 
"x" to which, as for "O" scan line reversal drive method and a bit-flipping drive method, power 
consumption will increase although a frame reversal drive method and a data line reversal drive 
method have little power consumption and end, since the power consumption difference shown 
by following the (3) formula is produced. 
[0017] 

(Scan line number of stages -2) x(data line number of stages) x(VLCH-VLCL) 2x (frame 

frequency) (3) 

[0018] 

[Problem(s) to be Solved by the Invention] However, if it is in such a conventional liquid crystal 
driving gear, and there are two conflicting requirements of attaining improvement in image quality 
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and reduction-izattbn of powers consumption and it is going to improve one image quality as 
shown in drawing 12 , power consumption will increase, and on the contrary, if it is going to 
improve power consumption, the problem that image quality deteriorates will occur. 
[0019] Then, this invention is made in view of the above-mentioned technical problem, and it 
aims at offering the liquid crystal driving gear which can attain low-power-ization while good 
image quality is acquired, in case the alternating current drive of the liquid crystal is carried out 
and degradation of liquid crystal is prevented. 
[0020] 

[Means for Solving the Problem] The scan line of plurality [ driving gear / according to claim 1 / 
liquid crystal / panel / liquid crystal display ] and two or more data lines are arranged in the 
rectangular direction. A pixel is formed in each crossover location of Rhine of the both sides in 
the shape of a matrix. In the liquid crystal driving gear which supplies a scan signal to said two or 
more scan lines in predetermined sequence, considers as a selection condition, supplies a status 
signal to each pixel on the scan line of the selection condition through said data line, and drives 
liquid crystal The scan side driving means which repeats and scans all scan lines while 
performing interlaced scanning which carries out the scan drive of said two or more scan lines at 
every number of fixeds number of line, A status signal exchange means to replace the transfer 
sequence of the status signal supplied to said data line according to the sequence of interlaced 
scanning of said scan side driving means, The status signal which replaced the transfer sequence 
with said status signal exchange means is doubled with the timing of said interlaced scanning, a 
polarity is reversed for every predetermined period, and it is characterized by having the signal 
side driving means which supplies the status signal to said each data line. 

[0021] A liquid crystal driving gear according to claim 2 moreover, for example, the signal side 
driving means indicated by claim 1 While making every number of fixeds number of line reverse a 
polarity and supplying the status signal which replaced the transfer sequence to it to said two or 
more data lines with said status signal exchange means You may make it reverse the polarity of 
the status signal supplied to said each data line for every predetermined period according to the 
timing of interlaced scanning of said scan side driving means, respectively. 
[0022] A liquid crystal driving gear according to claim 3 moreover, for example, the scan side 
driving means indicated by claim 2 Go interlaced scanning of two or more of said scan lines 
every other, and repeat odd lines and even lines by turns, and they is scanned. While the signal 
side driving means indicated by claim 2 reverses a polarity every other to said two or more data 
lines and supplies the status signal which replaced the transfer sequence with said status signal 
exchange means The time of changing from an odd-line scan period by said scan side driving 
means at an even-line scan period, Or the polarity of each status signal supplied to said each 
data line at which [ at the time of changing from an even line scan period at an odd line scan 
period ] time is reversed, and it supplies, and may be made to carry out the alternating current 
drive of the liquid crystal of each pixel formed in said liquid crystal display panel in the shape of 
a matrix. 

[0023] Moreover, you may make it a liquid crystal driving gear according to claim 4 reverse a 
polarity for the status signal supplied into one frame in said odd-line scan period and said even- 
line scan period while the signal side driving means indicated by claim 3 carries out image display 
of the status signal which constitutes one frame using the odd-line scan period and even-line 
scan period by said scan side driving means. 

[0024] Moreover, a liquid crystal driving gear according to claim 5 may not be made not to 
perform polarity reversals in inter-frame [ which adjoins the status signal which the signal side 
driving means indicated by claim 4 supplies into one frame while reversing a polarity between 
said odd line scan periods and said even line scan periods ]. 

[0025] Moreover, you may make it a liquid crystal driving gear according to claim 6 equipped with 
the frame memory the status signal exchange means indicated by claim 1 remembers the status 
signal for one frame to be, and the control circuit which reads the status signal for every scan 
line according to scan sequence out of the status signal for one frame with which said frame 
memory memorized. 
[0026] 
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[Function] All scan'Tmes are repeated and scanned, performing interlaced scanning which carries 
out the scan drive of two or more scan lines by the scan side driving means at every number of 
fixeds number of line in a liquid crystal driving gear according to claim 1. The transfer sequence 
of the status signal supplied to a data line according to the sequence of interlaced scanning of a 
scan side driving means with a status signal exchange means is replaced. The status signal which 
replaced the transfer sequence with the status signal exchange means by the signal side driving 
means is doubled with the timing of interlaced scanning, a polarity is reversed for every 
predetermined period, and each data line is supplied. 

[0027] Therefore, while performing interlaced scanning by the scan side driving means, interlaced 
scanning can be performed proper by replacing the transfer sequence of a status signal 
according to the interlaced scanning with a status signal exchange means. And in a signal side 
driving means, in order to carry out the polarity reversals of the status signal which is supplied 
to a data line in addition to interlaced scanning for every predetermined period, while a polarity- 
reversals drive in a scan line unit is attained using a low polarity-reversals frequency and good 
image quality is acquired, it can low-power-ize. 

[0028] In a liquid crystal driving gear according to claim 2, a signal side driving means according 
to claim 1 reverses the polarity of the status signal which every number of fixeds number of line 
is made to reverse a polarity to two or more data lines, supplies, and is supplied to each data line 
for every predetermined period according to the timing of interlaced scanning of a scan side 
driving means, respectively. 

[0029] Therefore, since the polarity of the status signal supplied to two or more data lines is 
reversed to every number of fixeds number of line, in addition to the polarity reversals in a scan 
line unit according to claim 1 the polarity reversals in a data line unit are performed, 
consequently polarity reversals are performed in the shape of a matrix per 1 thru/or two or more 
pixels, the good image quality which is equal to a bit-flipping drive method can be acquired. 
Moreover, since a low polarity-reversals frequency can be used by performing interlaced 
scanning as described above, the whole polarity-reversals frequency can be low-power-ized. 
Thus, much more high-definition-izing and low-power nature can be combined. 
[0030] In a liquid crystal driving gear according to claim 3, a scan side driving means according to 
claim 2 Go interlaced scanning of two or more scan lines every other, and a signal side driving 
means reverses the polarity of a status signal every other to two or more data lines, and 
supplies. When changing from the odd-line scan period by the scan side driving means at an 
even-line scan period, Or by reversing the polarity of each status signal supplied to each data 
line, and supplying, when changing from an even-line scan period at an odd-line scan period 
Since the so-called bit-flipping drive method which reverses a polarity in each pixel unit can be 
held, very good image quality can be acquired. Moreover, since a low polarity-reversals 
frequency can be used by performing interlaced scanning even in this case as described above, it 
can low-power-ize. Thus, high-definition-izing and low-power nature can be combined. 
[0031] With a liquid crystal driving gear according to claim 4, while a signal side driving means 
according to claim 3 carries out image display of the status signal which constitutes one frame 
using the odd-line scan period and even-line scan period by said scan side driving means, a 
polarity is reversed for the status signal supplied into one frame in said odd-line scan period and 
said even-line scan period. 

[0032] Therefore, since the polarity of the status signal supplied to a data line in the odd-line 
scan period and even-line scan period is reversed while carrying out image display of the status 
signal for one frame by an odd-line scan and even-line scan, very good image quality can be 
acquired with the bit-flipping drive method which performs the polarity reversals of each pixel 
unit for every frame. Moreover, since interlaced scanning is performed also in this case, a 
polarity-reversals frequency can be low-power-ized from the ability to be made low. Thus, high- 
definition-izing and low-power nature can be combined. 

[0033] While a signal side driving means according to claim 4 reverses a polarity with a liquid 
crystal driving gear according to claim 5 between the odd-line scan periods of a status signal 
and even-line scan periods which are supplied into one frame, in inter-frame [ adjoining ], it is 
made not to perform polarity reversals. 
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[0034] Therefore, since polarity reversals are performed in the middle of one frame, and polarity 
reversals are surely once performed during the image display of one frame, image quality 
improves. Moreover, since there is no effect in the improvement in image quality so much and a 
polarity-reversals period is rather extended even if polarity reversals are not performed when 
displaying the status signal with which the adjoining frames differed, much more low-power- 
ization can be attained from the ability of a polarity-reversals frequency to be made low. 
[0035] The status signal exchange means according to claim 1 consists of liquid crystal driving 
gears according to claim 6 in the frame memory which memorizes the status signal for one 
frame, and the control circuit which reads the status signal for every scan line alternatively 
according to scan sequence out of the status signal for one frame memorized by the frame 
memory. 

[0036] Therefore, after memorizing the status signal for one frame to a frame memory, like every 
other desired scan sequence, for example, a scan line, and every two or more scan lines, only by 
choosing read-out sequence by the control circuit suitably, the transfer sequence of a status 
signal can be replaced freely and a signal side drive circuit etc. can be supplied. For this reason, 
interlaced scanning of various gestalten can be performed. 
[0037] 

[Example] Hereafter, the suitable example of this invention is explained with reference to 
drawing. Drawing 1 - drawin g 4 are drawings showing one example of the liquid crystal driving 
gear of this invention, and are carried out by this example as a liquid crystal display using TFT- 
LCD (Thin Film Transistor-Liquid Crystal Display) which performs a active-matrix drive using the 
thin film switching transistor which 2nline and a data line (drain line) become from m lines, and a 
scan line (gate line) becomes from an amorphous silicon for every pixel. 
[0038] First, a configuration is explained. Drawing 1 is the block diagram showing the 
configuration of the liquid crystal display 51 concerning this example. The liquid crystal display 
51 consists of a synchronizing separator circuit 52, the A/D-conversion circuit 53, the data- 
conversion circuit 54, a frame memory 55, a control circuit 56, an interface circuitry 57, the 
liquid crystal display panel 58, a gate driver 59, a drain driver 60, a glass substrate 61, etc. 
[0039] A synchronizing separator circuit 52 takes out Horizontal Synchronizing signal Hsync 
(phiH) and Vertical Synchronizing signal Vsync (phiV) out of an analog video signal, and outputs 
them to a control circuit 56. The A/D-conversion circuit 53 carries out A/D (analog/digital) 
conversion by the sampling based on the timing signal into which the analog video signal inputted 
is inputted from a control circuit 56, and is made into the digital video signal of a triplet here. 
When the analog video signal inputted is a color video signal, a sampling is performed for every 
analog video signal of the parallel divided into R (red), G (green), and B (blue). 
[0040] The data-conversion circuit 54 is changed into the data format which can be driven by 
the drain driver 60 which mentions later the digital video signal changed in the A/D-conversion 
circuit 53, and is outputted to the frame memory 55 of the next step as an indicative data. That 
is, after it reads the data-conversion circuit 54 one by one with the timing signal into which the 
digital video signal inputted from the A/D-conversion circuit 53 is inputted from a control circuit 
56 and it reads the video signal for one line, it creates the gradation signal according to the video 
signal, and is outputted to a frame memory 55 as an indicative data. 

[0041] The frame memory 55 consists of RAM (Random AccessMemory) prepared on the 
memory board, and memorizes temporarily the indicative data for one outputted from the above- 
mentioned data-conversion circuit 54 frame (screen). In the control circuit 56 mentioned later, in 
case an indicative data is written in this frame memory 14, when writing in the indicative data of 
an one-line unit, specifying the address and reading that written-in indicative data, an indicative 
data can be replaced and outputted by the desired transfer sequence by specifying the address 
of the indicative data of desired Rhine. For this reason, by replacing the transfer sequence of an 
indicative data according to the scan sequence of interlaced scanning, when carrying out 
interlaced scanning every predetermined scan line with the gate driver 59 mentioned later, even 
if it performs interlaced scanning, image display can be carried out proper. 

[0042] A control circuit 56 is what controls actuation of the whole liquid crystal display 51. The 
synchronizing signal for driving the liquid crystal of each pixel of a liquid crystal display panel 
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based on the Horizontal 'Synchronizing signal (Hsync) and Vertical Synchronizing signal (Vsync) 
which are supplied from a synchronizing separator circuit 52 is generated. For example, output to 
an interface circuitry 57 or Generate and supply the sampling clock for sampling in the A/D- 
conversion circuit 53 based on each above-mentioned synchronizing signal, or Address control 
at the time of supplying the timing signal for reading the digital video signal inputted into the 
data-conversion circuit 54 one by one from the A/D-conversion circuit 53, or writing in or 
reading an indicative data to a frame memory 55 etc. is performed. 
[0043] An interface circuitry 57 performs image display by supplying the Horizontal 
Synchronizing signal and Vertical Synchronizing signal which are inputted from a control circuit 
56 to the drain driver 60 and a gate driver 59, respectively, carrying out the scan drive of the 
liquid crystal display panel 58. 

[0044] The above-mentioned Vertical Synchronizing signal consists of the CFB signal which is a 
scan reversal signal for carrying out the alternating current drive of the CDB signal and liquid 
crystal which determine the selection width of face of gate line scan initiation timing and a gate 
line for every frame, the CNB signal which carries out the sequential shift of said CDB signal 
within a gate driver 59. 

[0045] Moreover, the above-mentioned Horizontal Synchronizing signal consists of the basic 
clock signal for driving the CKF signal and the drain driver 60 for carrying out the alternating 
current drive of the CKN signal which outputs the indicative data latched for every pixel within 
the drain driver 60 to the liquid crystal display panel 58, the STI signal which starts the sampling 
of an indicative data, and the liquid crystal for every frame etc. 

[0046] The thin film switching transistor to which two or more gate lines and two or more drain 
lines have been arranged in the rectangular direction, and the amorphous silicon was used for 
the liquid crystal display panel 58 near [ each ] the intersection of both Rhine is formed, a gate 
line is connected to the gate of the transistor, a drain line is connected to the source, and the 
pixel electrode of liquid crystal capacity is connected to the drain. And the liquid crystal display 
panel 58 carries out ON/OFF control of the transistor connected to the gate line by the scan 
signal supplied from a gate driver 59, and makes selection / condition of not choosing, an 
indicative data is supplied to the pixel electrode in a selection condition from a drain line, liquid 
crystal is driven for every pixel, and image display is performed. At this example, 2nline and a 
drain line consist of m lines for the above-mentioned gate line. In addition, although you may 
consist of odd, the above-mentioned gate line is explained as even (2nline) here, in order to 
simplify explanation. 

[0047] A gate driver 59 generates a scan signal, supplies a scan signal by sequential [ desired ] 
to two or more gate lines of the liquid crystal display panel 58, and makes it a selection 
condition. Usually, although sequential scanning which scans one line at a time is carried out to 
every 1 horizontal-scanning period (1 H), the description of this example is to perform every 
other line and interlaced scanning scanned at intervals of [ beyond it ] two or more lines. As 
such an example of interlaced scanning, in case an odd-line scan and an even-line scan are 
repeated at intervals of a line, the polarity reversals of the indicative data supplied from a drain 
line in an odd-line scan period and an even-line scan period can only be carried out, and a scan 
line reversal drive (refer to drawin g 9 ) can be performed easily. Moreover and conventionally, 
although this scan line reversal drive needed to be inverted to every 1H, by performing interlaced 
scanning, that what is necessary is just to invert to every 1 / 2 vertical-scanning period (1/2V), 
a polarity-reversals frequency becomes low and low-power-ization could be attained. Of course, 
the above-mentioned interlaced scanning is not limited to the scan in every other line, and may 
be scanned at intervals of two or more lines. 

[0048] Although the drain driver 60 is not illustrating, it carries out the sequential transfer of the 
indicative data by which a serial input is carried out, and consists of a data transfer circuit which 
it is parallel as data of each drain line, and is taken out, a data latch circuit holding the data for 
every drain line, a driver circuit which is made to carry out the polarity reversals of the latched 
indicative data, and supplies it to a drain line with an alternating current-ized signal. In the drain 
driver 60, if the indicative data of a gate line which performs interlaced scanning is read from a 
frame memory 55 and inputted into a data transfer circuit by the above-mentioned gate driver 
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59, after latching and altefnatirf'g-curnent-izing this for every pixel, each drain line will be 
supplied. The description of the drain driver 60 in this example is to carry out according to the 
timing of interlaced scanning of the gate driver 59 which described above the timing of the 
polarity reversals of the indicative data supplied to each drain line. For example, when repeating 
an odd-line scan and an even-line scan, performing interlaced scanning of a gate driver 59, and 
changing from an at least odd-line scan period at an even-line scan period, the polarity of the 
indicative data supplied from a drain line is reversed in a driver circuit Thereby, odd lines 
consists of indicative datas of high level "H", and while being able to constitute from an 
indicative data of a low level "L", the so-called scan line reversal drive (refer to d raw ing 9 ) of 
even lines can be performed by reversing the field of this "H" and "L" for every [ a 
predetermined period, for example, the 1 field, and ] frame. 

[0049] In the drain driver 60, as described above, supply the indicative data of "H" or "L" per 
one line, and also a drain line Every other [ moreover, ] line Or by supplying the indicative data of 
"H" and "L" by turns at intervals of two or more lines, or reversing the indicative data to supply 
for every [ a predetermined period, for example, the 1 field, and ] frame The alternating current 
drive equivalent to the so-called bit-flipping drive (refer to drawing 1 1 ) can be performed. 
[0050] Thus, in the liquid crystal driving gear of this example, since the alternating current drive 
equivalent to a scan line reversal drive or a bit— flipping drive can be performed, while 
CHIRATSUKI (flicker) of the display image accompanying polarity reversals is distributed, 
stopping being conspicuous and acquiring good image quality, there is an advantage that low- 
power-ization can be attained. Although a glass substrate 61 is a glass substrate which 
constitutes the liquid crystal display panel 58, let it be the drive circuit one apparatus liquid 
crystal display with which the gate driver 59 and the drain driver 60 were really formed on this 
glass substrate 61 by this example. 

[0051] Drawing 2 is drawing showing the example of a configuration of the liquid crystal display 
panel 58 concerning this example. As shown in drawin g 2 , each pixel The gate line G1, G2, and 
G3, G4 It meets and is arranged by the line writing direction like 11-14, 21-24, 31-34, and 41-44, 
respectively. Moreover, each above-mentioned pixel Each drain line D1, D2, D3, and D4 It meets 
and connects in the direction of a train like 11-41, 12-42, 13-43, and 14-44. And to the 
switching transistor of each pixel, the gate line and the drain line are connected, respectively. 
Although it considered as the liquid crystal display panel 58 which consists of 4x4=16 dot in 
drawin g 2 in order to give explanation easy, it consists of many pixels more in fact. 
[0052] Next, actuation of this example is explained. First, as shown in drawin g 1 , Horizontal 
Synchronizing signal Hsync and Vertical Synchronizing signal Vsync are taken out from the 
analog video signal inputted by the synchronizing separator circuit 52, and it outputs to a control 
circuit 56. While generating the synchronizing signal for driving the liquid crystal of each pixel of 
a liquid crystal display panel based on the Horizontal Synchronizing signal and Vertical 
Synchronizing signal in a control circuit 56 and outputting to an interface circuitry 57 Supply the 
sampling clock generated based on the above-mentioned synchronizing signal to the A/D- 
conversion circuit 53, and the data-conversion circuit 54 is received. The timing signal for 
reading the digital video signal inputted from the A/D-conversion circuit 53 one by one is 
supplied, and address control in the case of performing writing and read-out of an indicative data 
is performed to the frame memory 55. 

[0053] And after the analog video signal inputted is sampled in the A/D-conversion circuit 53, 
changing it into a digital video signal, reading it one by one with the timing signal into which the 
digital video signal is inputted from a control circuit 56 in the data-conversion circuit 54 and 
reading the video signal for one line, it creates the gradation signal according to the video signal, 
and outputs it to a frame memory 55 as an indicative data. 

[0054] Furthermore, in a frame memory 55, the indicative data outputted per one line from the 
data-conversion circuit 54 is written in by one frame (screen), specifying the address by the 
control circuit 56. And when reading the written-in indicative data, the address with which the 
indicative data of desired Rhine was written in is only specified, and the transfer sequence of an 
indicative data can be replaced easily. Even if exchange of the transfer sequence of this 
indicative data performs interlaced scanning every predetermined gate line with the gate driver 
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59 of this example' it is rriade to perform proper image display by replacing the transfer sequence 
of an indicative data according to the scan sequence of that interlaced scanning. 
[0055] Among the indicative datas for one frame, first, the scan sequence of the gate line in this 
example scans even lines (2, 4, 6, 2n-2, and 2n), after scanning odd lines of 2n-3 and 2n-1, 1, 

3, 5, ,. And according to the scan sequence of the gate line which the indicative data supplied 

described above, exchange of the transfer sequence of an indicative data is performed using a 
frame memory 55 from a drain line. 

[0056] The case where liquid crystal is driven by the liquid crystal drive wave which shows this 
to drawing 3 using the liquid crystal display panel 58 which is shown in drawing 2 , and which 
consists of 4x4=16 dot is explained. Drawin g 4 is drawing explaining the scan drive condition 
which inverts an indicative data on a liquid crystal display panel using the liquid crystal drive 
wave of drawin g 3 . 

[0057] First, as shown in drawing 3 , in case the indicative data of the 1st frame is displayed, it is 
the gate line G1. G3 Gate line G2 after scanning odd lines G4 Interlaced scanning of even lines is 
performed. Scan sequence of this gate line is repeatedly performed in two frames and the 
sequence that the 3rd frame or subsequent ones is the same. 

[0058] And each drain line D1, D2, D3, and D4 It is made for the polarity of the indicative data 
supplied to reverse a polarity in the odd-line scan period and even-Tine scan period in interlaced 
scanning of the above-mentioned gate line. Thereby, it is only made reversed every [ one frame 
or ] 1/2 frame, and the polar reversal frequency of the indicative data supplied to a drain line 
becomes possible [ realizing the alternating current drive equivalent to a scan line reversal drive 
(referring to drawin g 9 ) ]. On the other hand, in the former, in order to scan a gate line 
sequentially, in order to perform a scan line reversal drive, the indicative data supplied to a drain 
line needed to be inverted for every 1 horizontal-scanning period, and increase of the power 
consumption by the high polarity-reversals frequency was caused. Thus, according to the liquid 
crystal driving gear of this example, it is compatible in good image quality and the low-power 
nature by the low reversal frequency. 

[0059] Moreover, as the liquid crystal driving gear of this example shows to d rawin g 3 , they are 
each drain line D1, D2, D3, and D4 to 1 horizontal-scanning period. The polarity of the indicative 
data supplied is the odd-numbered drain line D1 and D3. The even-numbered drain line D2 and 
D4 It is given so that it may always become reversed polarity. This adds a data line reversal 
drive (refer to drawing 8 ) to the above-mentioned scan line reversal drive. Since polarity 
reversals are performed also per pixel of a drain line by this while polarity reversals are 
performed per pixel of each gate line, the alternating current drive similar to the so-called bit- 
flipping drive (refer to drawin g 1 1 ) to which polarity reversals are performed in each pixel unit is 
realizable. Low-powerHzation can be attained, while each pixel unit will distribute, CHIRATSUKI 
of the display image accompanying polarity reversals will stop being conspicuous and good image 
quality will be acquired, if the alternating current drive of this bit-flipping drive resemblance is 
performed. 

[0060] Furthermore, they are each drain line D1, D2, D3, and D4 during an one-frame period. The 
polarity of the indicative data supplied is constituted so that it may be reversed, respectively at 
the predetermined time. For example, while reversing the polarity of an indicative data in case it 
shifts to an even-line scan period from the odd-line scan period of one frame as shown in 
drawin g 3 , it is made not to reverse the polarity of an indicative data in inter-frame [ different ]. 

[0061] Moreover, although it can also constitute so that it may start at an even-line scan period 
and may finish with an odd-line scan period contrary to this, although each frame started at the 
odd-line scan period and it is finished with the even-line scan period as drawin g 3 , it is made 
not to reverse the polarity of an indicative data in inter-frame [ different ], while reversing the 
polarity of an indicative data in that case, in case it shifts to an odd-line scan period from an 
even-line scan period. Thereby, while an indicative data is always made to reversed polarity in 
the odd-line scan period and even-line scan period in one frame, the adjoining polarity of the 
indicative data of the odd-line scan periods of a frame and even-line scan periods can be made 
reverse. 
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[0062] Therefore* since the indicative data of the pixel which adjoins in the line writing direction 
and the direction of a train of a liquid crystal display panel mutually can perform further the bit- 
flipping drive which reverses the polarity of each pixel per frame while always being able to drive 
it with reversed polarity, it can obtain a very high-definition image without a flicker. Since what is 
necessary is just to invert the polarity-reversals period of a drain line for every one-frame 
spacing moreover including the adjoining frame as shown in drawing 3 , power consumption can 
be low stopped to the same extent with a frame reversal drive (refer to drawing 7 ). 
[0063] Next, the alternating current reversal actuation in the case of performing a bit-flipping 
drive using the liquid crystal drive wave of d rawin g 3 is explained using drawing 4 . In the odd-line 
scan period of the 1st frame shown in drawin g 4 (a) in the above-mentioned example A gate line 
is G1 and G3 odd lines. Interlaced scanning is performed and they are each drain line D1, D2, D3, 
and D4 in that case. The indicative data supplied the odd-numbered drain line D1 and D3 **** - 
- the indicative data of "H" — the even-numbered drain line D2 and D4 **** — the indicative 
data of "L" is supplied. 

[0064] Next, it sets at the even-line scan period of the 1st frame shown in drawin g 4 (b). A gate 
line is G2 and G4 even lines. Interlaced scanning is performed and they are each drain line D1, 
D2, D3, and D4 in that case. The indicative data supplied the polarity in the odd-line scan period 
of drawin g 4 (a) is reversed — making — the odd-numbered drain line D1 and D3 **** — the 
indicative data of "L" — the even-numbered drain line D2 and D4 **** — the indicative data of 
"H" is supplied. 

[0065] next, in the odd-line scan period of the 2nd frame shown in drawin g 4 (c) A gate line is 
G1 and G3 odd lines. Interlaced scanning is performed and they are each drain line D1, D2, D3, 
and D4 in that case. The indicative data supplied without it reverses the polarity in the odd-line 
scan period of drawing 4 (b) — as it is — odd-numbered drain lines D1 and D3 **** — the 
indicative data of "L" — the even-numbered drain line D2 and D4 **** — the indicative data of 
"H" is supplied. 

[0066] Next, it sets at the even-line scan period of the 2nd frame shown in draw ing 4 (d). A gate 
line is G2 and G4 even lines. Interlaced scanning is performed and they are each drain line D1, 
D2, D3, and D4 in that case. The indicative data supplied the polarity in the odd-line scan period 
of drawin g 4 (c) is reversed — making — the odd-numbered drain line D1 and D3 **** — the 
indicative data of "H" — the even-numbered drain line D2 and D4 **** — the indicative data of 
"L" is supplied. 

[0067] Thus, in the liquid crystal driving gear of this example, the indicative data of the 1 st frame 
is displayed by drawin g 4 (a) and (b), and the indicative data of the 2nd frame is displayed by 
drawing_4 (c) and (d). For this reason, since the conventional bit-flipping drive which shows 
drawin g 1 1 which the polarity of each pixel reverses for every frame, and the same alternating 
current drive are performed while the polarities of the pixels which the polarity-reversals 
condition of a liquid crystal display panel adjoins differ, very good image quality without a flicker 
is acquired. Although the conventional example shown in drawin g 10 is performing polarity 
reversa | s a t every scan period of 1 gate line also by the same bit-flipping drive so that it may 
turn out that drawing 3 is moreover compared with drawin g 10 In order for what is necessary to 
be just to perform polarity reversals at intervals of one frame including the frame which adjoins 
the polarity reversals of the indicative data supplied to each drain line in this example shown in 
drawin g 3 , It becomes possible to make a polarity-reversals frequency low sharply, the count of 
charge and discharge on each drain line decreases, and it can low-power—ize to the same extent 
as the case of a frame reversal drive (refer to drawing 7 ). 

[0068] Although mobility is low, and it is necessary to be the liquid crystal driving gear of drive 
circuit one apparatus with which the drive circuit was formed on the glass substrate, to lower 
the polarity-reversals frequency of an indicative data as much as possible, and to attain low- 
power-ization from it being easy to become high resistance in the above-mentioned example 
especially since the amorphous silicon is used for that drive circuit, this request can be made to 
agree in this example. 

[0069] in addition, the polarity-reversals frequency of the indicative data supplied from a drain 
driver side by carrying out interlaced scanning of the description of the liquid crystal driving gear 



JP,08-320674,A [DETAILED DESCRIPTION] 



10/11 



in this invention evtery gate line predetermined by the gate driver side — large **** it 
comes to be able to do-izing and is in having low-power-ized. For this reason, since the scan 
line reversal drive (refer to drawin g 9 ) which it is not restricted [ drive ] to the bit-flipping drive 
explained in the above-mentioned example, for example, makes the alternating current drive of 
the liquid crystal driving gear of this invention reverse a polarity per each gate line can be 
performed by interlaced scanning, while being able to carry out [ high definition ]-izing, it can 
have low-power nature. Power consumption of this scan line reversal drive can be made into the 
low power consumption comparable as the frame reversal drive of drawin g 1 2 instead of the high 
power consumption of a scan line reversal drive of drawing 1 2 . 

[0070] Moreover, although it was made to also reverse the polarity of the indicative data which 
performs interlaced scanning of a gate line at intervals of a line, and is supplied to a drain line at 
intervals of a line in the above-mentioned example Perform polarity reversals at intervals of two 
or more lines, or, respectively further [ scanning at intervals of two or more lines ] You may 
make it drive liquid crystal with various variations, such as repeating scanning two or more lines 
and carrying out two or more line interlaced scanning, or performing polarity reversals of two or 
more lines at a time. In this case, compared with the pixel unit of the above-mentioned bit 
flipping, polarity reversals will be performed for the unit which performs polarity reversals for two 
or more pixel unit of every- 

[0071] Moreover, although polarity reversals are performed in the above-mentioned example for 
every period which is equivalent to an one-frame period in the indicative data supplied from a 
drain driver, of course, it is not limited to this and various polarity-reversals periods, such as 
inverting every [ a multiple frame or ] 1/2 frame, can be adopted. Thereby, it can adjust with 
emphasis on any of image quality and power consumption it improves. 
[0072] 

[Effect of the Invention] According to the liquid crystal driving gear according to claim 1, all scan 
lines are repeated and scanned, performing interlaced scanning which carries out the scan drive 
of two or more scan lines by the scan side driving means at every number of fixeds number of 
line. The transfer sequence of the status signal supplied to a data line according to the sequence 
of interlaced scanning of a scan side driving means with a status signal exchange means is 
replaced. The status signal which replaced the transfer sequence with the status signal 
exchange means by the signal side driving means is doubled with the timing of interlaced 
scanning, a polarity is reversed for every predetermined period, and each data line is supplied. 
[0073] Therefore, while performing interlaced scanning by the scan side driving means, interlaced 
scanning can be performed proper by replacing the transfer sequence of a status signal 
according to the interlaced scanning with a status signal exchange means. And in a signal side 
driving means, in order to carry out the polarity reversals of the status signal which is supplied 
to a data line in addition to interlaced scanning for every predetermined period, while a polarity- 
reversals drive in a scan line unit is attained using a low polarity-reversals frequency and good 
image quality is acquired, it can low-power-ize. 

[0074] According to the liquid crystal driving gear according to claim 2, a signal side driving 
means according to claim 1 reverses the polarity of the indicative data which every number of 
fixeds number of line is made to reverse a polarity to two or more data lines, supplies, and is 
supplied to each data line for every predetermined period according to the timing of interlaced 
scanning of a scan side driving means, respectively. 

[0075] Therefore, since the polarity of the status signal supplied to two or more data lines is 
reversed to every number of fixeds number of line, in addition to the polarity reversals in a scan 
line unit according to claim 1 the polarity reversals in a data line unit are performed, 
consequently polarity reversals are performed in the shape of a matrix per 1 thru/or two or more 
pixels, the good image quality which is equal to a bit-flipping drive can be acquired. Moreover, 
since a low polarity-reversals frequency can be used by performing interlaced scanning as 
described above, the whole polarity-reversals frequency can be low-power-ized. Thus, much 
more high-defmition-izing and low-power nature can be combined. 

[0076] According to the liquid crystal driving gear according to claim 3, a scan side driving means 
according to claim 2 Go interlaced scanning of two or more scan lines every other, and a signal 
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side driving means reverses tH'e polafity of a status signal every other to two or more data lines, 
and supplies. When changing from the odd-line scan period by the scan side driving means at an 
even-line scan period, Or by reversing the polarity of each status signal supplied to each data 
line, and supplying, when changing from an even-line scan period at an odd-line scan period 
Since the so-called bit-flipping drive which reverses a polarity in each pixel unit can be 
performed, very good image quality can be acquired. Moreover, since a low polarity-reversals 
frequency can be used by performing interlaced scanning even in this case as described above, it 
can low-power—ize. Thus, high-definition-izing and low-power nature can be combined. 
[0077] While a signal side driving means according to claim 3 carries out image display of the 
status signal which constitutes one frame using the oddHine scan period and even-line scan 
period by said scan side driving means according to the liquid crystal driving gear according to 
claim 4, a polarity is reversed for the status signal supplied into one frame in said odd-line scan 
period and said even-line scan period. 

[0078] Therefore, since the polarity of the status signal supplied to a data line in the odd-line 
scan period and even-line scan period is reversed while carrying out image display of the status 
signal for one frame by an odd-line scan and even-line scan, very good image quality can be 
acquired by the bit-flipping drive which performs the polarity reversals of each pixel unit for 
every frame. Moreover, since interlaced scanning is performed also in this case, a polarity- 
reversals frequency can be low-power-ized from the ability to be made low. Thus, high- 
definition-izing and low-power nature can be combined. 

[0079] According to the liquid crystal driving gear according to claim 5, while a signal side driving 
means according to claim 4 reverses a polarity between the odd-line scan periods of a status 
signal and even-line scan periods which are supplied into one frame, by inter-frame [ adjoining ], 
it is made not to perform polarity reversals. 

[0080] Therefore, since polarity reversals are performed in the middle of one frame, and polarity 
reversals are surely once performed during the image display of one frame, image quality 
improves. Moreover, since there is no effect in the improvement in image quality so much and a 
polarity-reversals period is rather extended even if polarity reversals are not performed when 
displaying the status signal with which the adjoining frames differed, much more low-power- 
ization can be attained from the ability of a polarity-reversals frequency to be made low. 
[0081] According to the liquid crystal driving gear according to claim 6, the status signal 
exchange means according to claim 1 consists of a frame memory which memorizes the status 
signal for one frame, and a control circuit which reads the status signal for every scan line 
alternatively according to scan sequence out of the status signal for one frame memorized by 
the frame memory. 

[0082] Therefore, after memorizing the status signal for one frame to a frame memory, like every 
other desired scan sequence, for example, a scan line, and every two or more scan lines, only by 
choosing read-out sequence by the control circuit suitably, the transfer sequence of a status 
signal can be replaced freely and a signal side drive circuit etc. can be supplied. For this reason, 
interlaced scanning of various gestalten can be performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the liquid crystal display concerning 
this example. 

[Drawing^?] Drawing showing the example of a configuration of the liquid crystal display panel 
concerning this example. 

[ Drawin g 3] Drawing showing the liquid crystal drive wave of the liquid crystal driving gear of this 
example. 

[Drawing 4] Drawing explaining the scan drive condition which inverts an indicative data on a 
liquid crystal display panel using the liquid crystal drive wave of dravring_3 . 

[Drawjng 5] Drawing showing the liquid crystal display panel of the dot matrix which consisted of 
pixels of 4x4 dots. 

[Drawin g 6] Drawing showing the drive wave of the frame reversal drive which reverses the 
polarity of a status signal in each frame unit by the liquid crystal display panel of drawing^ . 
[Drawin g 7] Drawing showing the polarity-reversals situation on the liquid crystal display panel in 
the frame reversal drive of drawin g 6 . 

[ Drawin g 8] Drawing showing the data line reversal drive which performs polarity reversals per 
frame while giving the status signal of reversed polarity in the adjoining data line unit. 
[Drawjng_9] Drawing showing the scan line reversal drive which performs polarity reversals per 
frame while giving the status signal of reversed polarity in the adjoining scan line unit. 
[Drawing 10] Drawing showing the drive wave of the bit-flipping drive which reverses the polarity 
of a status signal in each pixel unit by the liquid crystal display panel of drawing_5 . 
[Drawing_1J_] Drawing showing the polarity-reversals situation on the liquid crystal display panel 
in the bit-flipping drive of drawin g 10 . 

[ Drawin g 12] Drawing showing comparison results in each conventional alternating current drive 
method from drawin g 6 to drawin g 1 1 , such as image quality and power consumption. 
[Description of Notations] 

51 Liquid Crystal Display 

52 Synchronizing Separator Circuit 

53 A/D-Conversion Circuit 

54 Data-Conversion Circuit 

55 Frame Memory 

56 Control Circuit 

57 Interface Circuitry 

58 Liquid Crystal Display Panel 

59 Gate Driver 

60 Drain Driver 

61 Glass Substrate 
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1 7 U - A#©:R*fi ^* SStef 6 7 W - A jt * y 4 . 

Bgia^u-Ay^yjclBtt^nfc l 7 u-A^>©^ff 

[^CDI¥ffl^C^3 
[0 00 1 3 

[00023 

T^y^Jl' (LCD) i. CCDjftSa^^f-^Jl/^lgWrr-S 

-e®KM!IH((c.«. «iSlalSS^.61fit!(©«li®©IE«)* 

[ o o o 3 3 -eur . jRa*«g»ur^ww-r4»^ 
». ?g B %»^^^JU©^&iiJ5g©« B iiCBfrS©m ; &EnJP 

[0 0 0 4 3 ±IBOj«aig«iK:|gLr«. — flgic. 3cSSe 
[ 0 0 0 5 3 m 5 «. 4X4F-; hOHSTflteRStlfc 

k 2> hv h ^^©?Sb%*^->"^^ 1 ?r^-ria"c*4 0 

H 5 iCm-f 11^14. 21-24. 31-34, 41 
-4 4®S^S5 >©Hli««©X ^ 7 jfJR-T-tCft 
UTl-i. a^ff^?r[ft$&T §f-57-{>Dl, D2 . 
D3 . D4 it$7-f>Gl . G2 . G3 . G4 t^-?- 

[0006306 5J. H5 OjRa^^ ^ 1 t&7 U 

^^©lEaijjgff^^-rsr-Ao. i2 7«. la 6 ©^b 

[0 00 7 3 $1 m 6 iCtt 17U-A(il 
m) e^lBi&f •&©«:. ^$^-Y>Gi . G2 . G3 [ 
G4 1 5"f>-r-^»Ajtg-r^i4fe(C. t-ZvA 
>Dl. D2 . D3 . D4 St6S^ -T>±©il 



(3) 
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[00081**- &>^ V G3 G4 *l5>f 

D 3 D 4 4 ! ^ 4 4 ©*n^n© 

4 2 3 1-3 . r ^ t ^ warns. 

[ 0 0 1 0 1 * rc x- ^^sttflj^fa^* 
*3tftt"t*^:t?™i"r, B 9». **** 

tWtttflBH^^i 1B . Si o©K 



jiuW' 1 - MKiwai-rs. 



20 



[0 0 151 



x (VLCH -V 
(1) 



(2) 



* T8a (3 ISSI? 3^«W"*** * (v L ch - via ) 



'X ( 



' • ( 3 ) 



7 V/ — i*f 

100181 ^xj.*&«ii i^** 5 *- C(DJ: 



(4) 

5 

(D^t^&MK-? V V y#z.W l cffl&&fcJ8.2tiX. m 

wfiaf*- ^ ? a y*frvr$kmm j %$:m£Lxmg i n*m 

3f3£*tt*J * CC^,IE»-r SJRCfiH L/*S^f I » ft# *d 

MfB-r— £ 5 -f >tc£Hlf£T ©iKiitJW 5 *A*i 10 

•it -5 «^<t * AW^&> £ . fit I3*^ff ^ AS^KTR 

saw* sAtie^fcs^w^wiBfRtxss u^©£ w 
iSft #£fiiiiB&f r - * 5 -/ >«:«$&-r sit mmm^m 

[0 02 1]**:. §f^2iat£©$a B B IB«jgiM». 0» 

^ff-^A^m-CiKjllllHff^An^^fc^Tnfi^^Wia 

3 tmft&f &£££>«:. mflfi^mi'IIEW*K©?RO*e 20 
bjfeaECD* 4 5 >^tC^toi±rBif5c«8ra«(CHtfB#7 r - 

* =7 a $ ft&«^fi-^©g&£-eft^nsfK-f 

[oo22]ffc. ift^3faiJi©& B B B fBlJji^w:. « 
it^2K:fB^3nfc^SfflJigWi^^. fiuia« 

II 2 (cf 3*8 $ *i idm^r\Wm^-®M . Bts B^^fl^Ag 
^K-rieatJraj* * Atiix fc^TKff # * BMiaa^© 7 s - 

i £ 4> k . fuia^afflSEtt^scc j: ^ ^ ^ w ' 

7 -Y >^WFh1^6^^ -Y >^SWFBlic^^B#*©M 

*iA>©B$£?Buia#-r - ^ ^ > tce^s n&en-en 

[002 3 ]Jk, »*S4iatE©?gB B B.IBKi«M«. M 
»*«3{CiBtSSnfcf3#W«gtt*S**. 171/ 

-A^^-ra^ff^^BUlB^ffilllgWl^SCCj;^,^ 40 
*7T^-5£££>'vC, 1 7U-A4itC^-r-5«^M^* 

B?iB^g{5 >j&£mmt «wa«»7 a >j&mmtv 

[0 0 2 4] £/c> Sft^5£tt<Dffill!Elb§!lEB. W 

- Atpcc«i&-r -sft^ft -^^Btiia^gj 5 -r >msxm t 
mmWL^A^i^mTi[t<Dmx'Mk*jm,e : ehtt 

{cL.rfe«fct,». so 



^f8-3 20 674 
6 

[oo25isfc. m>m6$m<Dm£kmmmmz. m 

x.«, 3i#^HCiatfi3n/c^7KM-^AS*l5^. 17 
U - A^©^{f -^5rlBitt"-5> 7 l/-A^*Ut. mffe 
7 U-A^-t 'JiCiatft^nfc 1 7 U"A^-©^(f-^© 
fcjtaURFPKlS O /c&*3S5 A >«©S^fs#£K 

[0 0 2 6 ] 

m^x-mmv^^ a >%mjg.*m<s$<<c7£mm-? z> 

MUM L j£S£tT^ ft* 5 h ±-C<Di£& =yA > *M <0 M L 
^2 U , a^f-^AM^-C^SfliJilEW)^©©?^^ b 
^S©JlWJ*{cf£; i;tf-^70 (cfft^-r S «^ff -§•© 
fKiiJlRJf^ An§At . ft -^BiJig^is-c^fi-^A^ 
^■CfsiHUMi*?: Atim fc*^{f ^il^M b jfeS© 

f 8 - it 9 ^ 

[0 0 2 7 ] Lfc^-D-C, ^ffliJIgfi^S-C^O'ML/^ 
2tcjfeD fc«mM-^©$aHHIiff ©Ati^px. ^tf 9 C £ K 

©SttSfElg»3&snIi6ift "P . &#ftiHK**»6*i* £ 
£4>{C. <g?fi*«^{frsct*s-c*s. 

[0 02 8 ] ffi^28BtfiO%aiBlb$SK7». 

1 IBtg©«#flPJfg«l*e*S t SfiK©^- ^ 5 >tc*f U 

tc#f- * ^ >{c#yss tisswt ^©titt^^-n-e 

[0 02 9] l/fcaSo-C, gS©f-S7^(C«2 
1 IBtS©«2^ -4* >*ffi-c©ffi14JSK«:aiA 

t, 7 s -^7 4'>m{i-c©®i4jsis^Tfcn. -e©M 
*. i ft ^Lmwmmmax-7 *wcm&mi>& 

^'gm^tt-^C£^-C#.5.„ C©J:9{C. — H©i§ffi 

[0030] it &m 3 etsoisafittiBe-cti. tt*^ 

2 ietg©^»M«i^©a s . a&©*ff 5 -f >©^o*m 

1 ^ 5ctT -o X . ft-^{Ii]SgSb*aA i «S!;©'r 
-^^ YXC*tor 1 *fc^K*^ff-^©Stt?:SRo 

frhiML^Aisfcs.m8<£.%Lz>n. $>z>mx. mm^A 
$ ^ -<> ic «$s $ n -e n ^©a^ft ^©tstt 5&stE 



7 

tab. ^JcuwaiBM^-scids-rar-B. c 

Wot, ei»ffittSfiH«6»*fflt»*ci*J'r*afc 
ffiffiWtfrtbr -set c©«fc5«:, iSP 

Wb iffirfi Wtfltt £ £3ftft«x S c £ #T- $ £ „ 
[0 0 3 1 ] »*W4Batt©*filBtt»B-C». 1**11 

[0 0 3 2] Wc^or, 1 7 l/-A#©*b^i-!f£^ 
SIEIBft^rSCK <fc 0 . &H»*»S C £ 

•c. ^K^j^£{£<-f*c£#"c*£c£*»e>. 

£^**#tt£*3fEtafiM.*C £**r*£. 
[0 0 3 3] M^5IBtt©ttASgWM£8-Ctt. 

^1#©«» 5 -f > jfeffiWIHJ > jfeSJWIH £ © 
lfflr«4*£lKi* 1*5 ££*>«:. R»T5 7 U-Alfflr 
ttffiffi^lifcfrto&t* «fc 5 «cr*. 
[0 0 3 4] IW-jt, 1 7 u-A©£f|ffl-Cffif*EtK 
Mfftft&C £*>6. 1 ^ U-A©Hi<£a^ttiK:d2.-f & 

ttsfg**ifittf*>n-5fci{>iiai3&iisi±-rs. sfc, 

tt®KjWT*>ftfc< "Cfc. BKffl±tC-eftl3£|gfePte 

[0 0 3 5] lg*3B6IBtS©?S^lgKl^S-CW. flt$$ 
1 lB«©«7nfi#A»*iaA«. 151/- A«-©^ff-^ 

^letrrs? u--a^*'j £. -e©^u-Ay*';fcie 

ti.3ftfi: 1 7 U-A5}-©^d^©t£d>6^«mcEc> 
[ 0 0 3 6 ] Utcft->X> 7U-Ayt'J(Cl7l/-A 

Wf. gi<c«^{i^©KiitJffi#£Aft#xT««|g 
.^©^'.ei/^S^'ff "5 C £#T'S£„ 



(5) ^^8-3 20 6.7 4 
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[0037] 

sftwrs. ni-Hi4tt. **w©?RaiB«itai©— is 

Ti'f^vh'Ji'Xiai^f^TFT-LCD (Thin 
Film Transistoi — Liquid Crystal Display) ^rffll^fc 
10 ?&ll*7nS!E£LmS&Lfc£©-C-*S. 

[0 0 3 8 ] s-r. «rat*»iwr-5. BIB. *3US<?iJ 

jfcB*7jMR{B5 ltt. H83aflflsIB85 2. A/D^ 
JfelelSg5 3 > 7^-^^151885 4, 7l/-A^V5 
5. *fJffl)|o]S§5 6. -f >*-7*-.X|slB&5 7 V i&Hai 
^^;l/5 8. y-hK7-fA'5 9, FL-OF^-f^' 
6 0. fc<fcW7Xlf6 1 Sc^^fitsSSftT^S,, 

[0039] mmftfms&b 2 «. r±n vw&mncD 

**»6*¥i«fi^Hsync (*H) £SKl5)}Wf 
20 Vsync (<*> V) £B*9 Hit rtUSPElBS 5 6 (CtiWj-T 
•2>o A/D33fe@K5 3tt, A^J3ti&T7"D^^fi 
#*©HSPIhII!85 6 3&>P>A*S4iSf 5>4^fi#«:arJ 
< -tyisy'V >i?i,c£ <o A/D (7to 9 /t < i> % jV) 
^Ibt, ccr-«. 3 tr ^ kdtw isZfrVkmm^t 
tz>. A7JSn€>T7-ayi*^f^*7-^ff^© 
Htett. R (*> . G (i?^) . B (#) tc^BIS ti/c/< 

[0 0 4 0 ] ?-Zy&M3&f> 4«, A/D^jfe[ilS§5 
30 3 3 nfc f^yf ;HWftM#*aaj-i' 5Ki"f> 
K7^A6 0 rlEt&'BJtB* 7 s - %Bj&cm& L r . *tt; 

7 i -$£L>r^:K©5 u-A^-t'j 5 5tcai73$n^. 0 

-r^ct>%. f s -*gC8liaBS5 4«. A/DSCS608S5 3 

A77 3 ft 5 £ -Y 5 > yft-^-ic J; «3 0;fcR#i£/^,-C . 1 7 
-<>»©W«fi#*R*^A:«, ■€-©?**«■#«:]£& 

U5 Stcttl^Sfta., 

[0 04 1 ] 7 u-A^^e'j 5 5«. K±oc 

40 6 ft R A M ( Random Accesslvlerao ry ) T'tSfiS 3 ft 

T4o0. ilfiUfcT^-^^lelSSS 4^6Hi7^3ft^> 1 

*y i 4«;a^7 ; -^ : &*^iit?r«!-c. i 7W>*(4© 
^©•^jASft/c^Tn^-^^ts^ai-r^!*. mmo) 

50 oTgT^O^^^>fc#tC?RC>-^U^-r2»Jl-&«. 



9 

tcm&m^-? & c t tax- * h . 

[0 042] $triffl[5I8§5 6 «. ftil&7j3gB5 1 <D±& 

2frti>mi&2tiz>7k¥-mnm j % (Hs yn c) tmm.\si 

Wff# (V s y n c ) tK.m^>rm^ B mnk^^)l<D^ 

nmt)Ltci), ±ie#i5)i«ff^cca 

» X A/ D ^JftlHlSS 5 3 -C > 7" >J > y ^> fc&© 
5 3d^f-$ ^J»S 5 4 K A# Sn^f^y 

SiiAA: <3 IS* Hi l> tc D 3 E£© 7 K U i: j&Jff 

[0 043] -Y>£-7*-X0S§5 7«, $ irfSfllUSS 5 

6 e a# § n z>7mmn\m t gam mm # i*Fu 
-f> oiy-i- f^-t^s 9ic^-n^n«$s 

•T^Cifc^o-r, „$lia^^5 8£7feSfE»)L,& 

[0044] ±.izLtcmm.mmmm<z. ¥-y^a >^ 

KMfc=j£ A 5>^<ty- h7-/ >CD@!Ri|iI^^t- s c 
D B ft ^ 7 U - A.SicS£fe|g®!jT £ fctf>©7£S 

JS$5[f^t?*^CF Bff-^ 4o<fct>\ mifBCDBm-^^ 
F TrU^bQfaX'm-Xisy FT&CN Bfl^fei" 

[0 045] $ fc. ±!fiLfc7k¥p]£5ff-5f ^ Kl/^> 

icmmm? & tc#><D ckf *> <t o\ f va > f 

[0 046] ^S^^^-JU5 8 «. }8£$t©y- h-5 
-ft<D~>A ls<D&^StfT&CUT r X • -> >) 3 

-XtC FW> 5^ ft. FU-/>(CiSgi 

5 8B. y-h K5^/<5 9*»6#l&Sft*j£»^K: 

zwmmmic Fi/-f>7-/>*>^f-$i:Mot 

<5?r-(i. ±IB©-5r- h5-/>*2n7-f> l FU-/>7 

{*. mmzmmic-? z,?c#>m&* (2n^» in 
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[004 7] y-hK7-f'<5 9tt, j&C(t#«A£3 
■tt ?&H*^*;u5 8©1ffi&©y- F^-Y>cc^tor 

ws©ja^-c3£3£m^*eu& o r . mmxm t ? *> & © 
r-&£. as«. i *¥j£sjwia (iH)«tci7-f> 

«. i7^>*j^, *-st»B. fn«±©ai[7-f>fc 

7^>SlE-IEffi) (I9#l) OCim^. ^© 
(K-r o ?c^, b^^rtf 5 C i (C J; 0 

i/2fie3eswiw (1/2V) sjcettsifc-rfttfj; 

S«. 1 7^>fc#©^(CRg^3tl6^>©r»ft< . 

[0 04 8] KU-<> h"7-{^'6 01*. 0^Urt,iftli 

U-f>7-f>Of-^iltM7 ffii" 7 1 '- 2 

SsiMgi . SFU^>7^>«©7 ! -$ zm$TZ>? 
— £ v -j ?-|513§i. ^®7-j?3n/ciSf-$ i S:$iS 
itfl^cj; o-cffittKKS-t+t: F u -f >{cfltt&-r 
6 F 5 ■< J*W3&t£ £-Cffif& 3 nr I » -5 . FU^>F7-f 
^6 0t1t ±fB©y-F F^-T^'5 9iCior?RO'*« 
U^S^tf F t- -l , >©a^7-'"^7557 U-A^t 

i. cn*aa3R»«C7 9^ly-rX«t{fc0A:», SFU 
-Y > 7 >ccj«M^ ti -5>„ Xmmmictel-) 5KI/^>K 
7-f/<6 0O«tB, SFM>7-f>W5lifi 
^-ZCDW&miO)* A 5 >y*±iBl/fcy*- F F'7 -r 
^<5 9©^O'*i0^©^ W 5 >^'(C-£:b-bi--C?T p C i 
tC*So ^X-tf^ y- F F'7^n-5 9 0^[>'luig?: 
-§HcSC7 -Y >^ tm&^A >MM t%fi?k'0g.Uf*>m-£i 

nmt^n&x Fu-f>7-^ >*»e>ett&-r 6^7-'- 
40 £©©&£ F^w^iasgrjsfsT-Sxfc^cc-rs. c^i^c 

tiff&sn. ffi^7^>«P-b-<ju r l j ©s^t^-* 

-cmf&-?ZCt&-eZ2>£ti>lC. C©THj i i'LJ 

ommzwimmffl. 1 7 ^ 1 7 a 

KIEtt (i9#i) ^f9Ci*s-C#4. 
[0049] Sfc. FU-f>F7-/^'60riJ, ±IBL/ 

/cct ^tc. 1 -7 a >m&-c r h j £/c«: r l j ©a^y 

50 m$l?A>to$lc THj i TLj ©SI^t 1 - * 
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[0 0 5 0] CCD J: 5 fc. **SS0iJ©?S H B H .|g«(iSgr* 

«, CCD*'7Xi« 6 1 ±«:y- hK7-/^59iKU 
^>H7^A-6 0i *t-ft»«S S ftfc . jg«j|5I!fS-{*M 

[0 05 1 1 H2B, 3t*Sfi«tC^SjRfi«^/'«*Jl'5 

«, y-|-70Gl , G2 . G3 . G4 Kfiot. 
tlfm 1-1 4, 2 1-24, 3 1-34, 41-4 
4©<fc5lctf;£l5lt£l27»J3nT*J»h ±ia«BBJR 
«, SFU-{>7'f>Dl , D2 . D3 , D4 KjQo 
T, 1 1-4 1, 1 2-4 2, 1 3-43, 1 4-44 
0«fe5K5IJ*lfijCC«lRStl'CC>*. -eL/T. SB*©* 

W&&%<<C-?Z>tcisb4 X4 = 18F? F*>£&.&iKS^ 
^Jb5 8ilfc*. JllgHCtt. feoi^cOSBRr 

[0 0 5 2 ] ^tC, *gafeW©Kif'tSrgfilWr*. ST, 
HI 4Cm-r<J:Mc. AA?nSTtn»f^>6PI 
W^-illlSS 5 2 K: «fc 0 7JWlHR8fI-^H sync initial 

^ft-^vsyn ci^&omoTftr^sKs e^ai^-f 
•s>o «wa»5 6-c». -e©*¥PS8ft#£ss:pwfi 

(Cttl^-fSi i feCC, ±8EI5IWM-^«:*-3C»TfltJSRLfc 
*/c. f"-^^H!SS5 4^0T«, A/DXIftEIS 

5 3*e.A^^nsf -iZstui'yi&im&mxgifr&ts 

cor Fu^MBifcfTorns. 
[oo53ifit, A^$n^r^P^#ff^«. 
a/ds»h» 5 3 r-9-> 7- > ys nr x -< %> 

wtommummR 56^ «? n s * 5 > 

icj; 9 li^K^^r- . 1 => 4 >#©?fc&{i -^^rtt^iA 

[0 0 5 4] 3<E>tC, 7 1/-A^t'J55TIJ, f r - £ 
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£ ^t^tti-rti^-ti, HfTM©^-r>©a^f r " 

Sf-$©SSIS^DAniAii. *HteW©y- h F 
^W^'5 9icd:^r^©y- h7^>*J^{CfRt>HL- 
j£SE**T-»Tfc. -e©?Rc>'ML/*S©*SllB^(cjcSD-C 
^7^- H OKSIff^Anfi £C £(C<£: *3 , SSlEft 
10 iS^R^^f 5 J:5 5Cl/ft:6©-C£>£. 

[0 0 5 5 ] #SGi6WC*$tt&-5r'-- h7-f >©j£Mlff 
«, 17L — A#©a*ivr -£©?'■£. *T. 1.3, 

5. , 2n-3. 2n-10^|[7-f>^L/ 

fcf£, 2, 4, 6, , 2n-2, 2n<D«i7-f 

©3£i*Ji#© A ft§ x. 7}5ff fc> n -s 0 

[0 0 5 6 ] Cft^l32(C^-r, 4X4=161'^* 
20 e>«c4*ft^7S'^^5 8 4f->T, I23tc^;-r^ B a Blg 

4 « , 0 3 ©?£IIIE»!M * fig -5 T MHai/TV < ^ Jl-± t? 
[0 0 5 7 ] if, 03iCi^TJ:^CC, 17U-A1© 

^^-^^/K-r^i^tc y-i7>f>GiiG3© 

st^>r>©^c>'iao^Anf*>fts. c©y-i7-{> 

30 W*r«»)il0tTtoti4. 

[0 058]fot, #FU^>7-f>Dl, D2. D 
3, D4 tcm$&5ft-&^T f -^©©tt«. ±fBbfc-ir 
-F7-f >©fRC«SO^a(cteW2,^^ -f >*2WW 
i Wife 7 >^3aHBi-Cffitt«:S(ESl*4«fc ^ 
CfttCctO. Fu^>^^>tc«#&-r -SS^-f'-f 

©®t4©JSIteJa?glS«. 17U-A*SWil/27U 
-AfetKfifigtii/cWT. j£S7-r>SfK.IEKi (0 

9 #m> mm t h ^mmmzwm set » °im t a 

^©IfA^tS^T^fco C©<fc9(c. ^J|teW©^Bllg 

[0059] ttc. xm&wom&mmgi&x-te. 03 

. D2 , D3 . D4 ',C^M^tihm.n-^-^<omi. 

mmmmo fu-t>7-y>di , D3 

50 KU-f>7-f>D2 . D4 id^tC&Stti&Scfc-^-C 
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^A.JE>*iTt»£. Chit _ktSL<to£27 W >K$S5Effl) 
iC^-ZvAyJxMMM (08#M) £Jmx.;fc&©-C& 

TWfcnS ££&«:. F W^-/ >©««*&-? 

Cifc^S, t*;/ hJSfilgft) (01 1«B3) KSffiL 

[0 0 6 0 ] 3 *=>«:. l ? u-AfiaRfl^fc&Fu-r:^ 
-ODl . D2 . D3 . D4 icmj&ZtlZmTjkf-tKD 

I — A ffl r 5 s ' - £ ©ffitt % J£$k 3 & I > J: 5 ic t 

[ooen^fc, i3te, §7u-A*t^7-f> 20 
v a >7km!ffl-c%:t> & <fc 5 ka^t -s. c £ t -c s* s 

3HWIHIK:gW*BKe > 3Ui^-*©«tt*S163tta 

»5-/>*3BBIfflBI±i«»5^>*3B«lfflei±©a7S 30 
[0 06 2 ] l/cimt, «a^^"*Jl/©tT*|fiI<fc?>l 

^FiajKsotcms-r-siiijRoa*^- secants 

■ClgatcrSCi^-CIf £££&«:. 3 6«C. &!HR©fli 

£#T'^6fc<£. 7'J^O»>, ?P^(CiSiB®©iB@l 
5;ilSCiAiTt5. *©±. KW>-7-f >©SteJ5 
(gfflXBK. H3tc*-rj:5K:. 

r i ^ u-ABBB8»«:ffitts«-rntf j:c»fc». mmm 

Mtyv-ASxWmm (07#JRD £|HtflKtcfg<}qix. 40 
[0 06 3 ] ^c-c, S 3©fSSIgS!)iS»*ffio-r f ? h 
~$*>. ifcHftW-Ctt. 04 (a) iCitl7U-Ag 

^>gi . G3 <DMumisfemmt>ir\> *©Htv &f 

M>7-<>Dl, D2, D3 . D4 Klt&S&SftSSi^ 
^-^tt. ^tfcSg© KU-f>7 W>Dl . D3 CC« 
r H J ©a^-r-££. «i5t#g©K W>5-f>D2 
. D4 t-Ctt TLJ (DrnThr-ZTkmSTh* 50 
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